In what is considered to be "a global problem," liver cancer has tripled in incidence in the United States over the past 20 to 30 years, and is now present in 7 per 100,000 Americans. Thus, screening for disease should be at the forefront to effectively treat high-risk populations. At the 2018 NCCN 23rd Annual Conference, Dr. Anne M. Covey discussed the updated NCCN Guidelines for the screening and diagnosis of hepatocellular carcinoma, which place ultrasound as the most cost-effective and least toxic primary screening option, with a screening interval of approximately 6 months for individuals considered to be at high risk.
"When we perform screening, we're trying to find disease at a stage where treatment is potentially curative, and screening results in improved survival at 1, 3, and 5 years," 1 stated Anne M. Covey, MD, Professor of Radiology, Memorial Sloan Kettering Cancer Center, and a member of the NCCN Guidelines Panel for Hepatobiliary Cancers (HCC). In her discussion at the NCCN 23rd Annual Conference, Dr. Covey not only outlined populations at high risk for HCC but also endorsed the selective use of ultrasound as a preliminary screening tool for early-stage disease.
A Global Problem
HCC is a common disease with substantial morbidity, which begs for more cost-effective and less-toxic screening options. In what is considered to be "a global problem," liver cancer is a disease that now affects 7 per 100,000 Americans and has increased in incidence 3-fold in the United States over the past 20 to 30 years. [2] [3] [4] This rise in incidence can be accounted for by an increase in immigration from epidemic areas, development of cirrhosis in patients who were infected with
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Presented by Anne M. Covey, MD hepatitis C virus (HCV) in the 1970s and 1980s, as well as the increase in nonalcoholic fatty liver disease. 2 As Dr. Covey pointed out, the incidence of disease parallels that of survival, which is <20% is 5 years.
In countries that heavily screen high-risk populations for liver cancer, overall survival (OS) has improved. 5 According to Dr. Covey, this may be "coincident with implementation of national screening programs, which have been in place since the late 1990s." 6 A similar study conducted in the Netherlands that examined all patients diagnosed with HCC between 2005 and 2012, "found that just over a quarter of patients had been screened, and those who were screened had smaller disease at the time of detection: 2.6 cm versus 6 cm." 7 Screening has come to be the most effective way to detect early disease and increase survival. In reference to the Netherlands study, Dr. Covey stated, "The results showed significantly prolonged survival in patients who were screened compared with those whose disease was detected when it was evident based on signs or symptoms."
High-Risk Populations
As Dr. Covey made clear, most patients who develop HCC do so in the setting of either chronic hepatitis B (HBV) or cirrhosis of any cause including but not limited to HBV, HCV, or alcoholic or nonalcoholic fatty liver disease. [8] [9] [10] It is important to note that in the setting of chronic HBV, 30% to 50% of patients develop HCC without underlying cirrhosis.
Imaging Reporting and Data System), for patients with a negative ultrasound or a nodule <10 mm, repeat ultrasound and AFP evaluation in 6 months is indicated. In those with a positive AFP test or a nodule ≥10 mm on ultrasound and capsular retraction or vascular invasion, further workup with CT or MRI would be required (Figure 1 ).
In the United States, Dr. Covey noted that CT and MRI seem to be used more often than ultrasound for detecting HCC. In addition to the higher cost associated with CT and MRI, she mentioned that these modalities tend to detect lesions that are not HCC or are not clinically significant.
"So although we recognize that people are using CT and MRI as a screening tool, we don't recommend it as the first test." Potential limitations of ultrasound screening explored by Dr. Covey include that it is dependent on both operator ability and patient body habitus, and that some cirrhotic livers are "ultrasound unfriendly."
Dr. Covey briefly mentioned serum biomarkers, such as AFP and others. Although the use of ultrasound and AFP together may increase sensitivity by approximately 4% to 6%, the combination nearly doubles the cost for each small HCC detected. 12, 13 "Early tumors in the United States tend not to be associated with elevated serum AFP," revealed Dr. Covey, "so in the 2018 Guidelines, this is considered optional and should only be used in conjunction with ultrasound."
Selective screening for HCC is most applicable, because patients at high risk can be identified to detect disease in its early stages, when more curative options are available. Roughly 80% of patients with HCC have a known risk factor, 11 and we believe that implementing screening programs for those known populations improves OS. Other risk factors in the setting of HCV cirrhosis include male sex, coinfection with HIV or HBV, older age, diabetes, and obesity. 10 
Emphasis on Screening: Focus on Ultrasound
Dr. Covey emphasized the importance of screening patients at risk to identify disease at its preclinical stages. In the 2018 updated NCCN Guidelines for HCC, patients who are at risk should undergo ultrasound with or without assessment of alpha-fetoprotein (AFP) as a primary screening tool. 12 Dr. Covey noted that "ultrasound is probably not the most sensitive test, but data support its use" in screening those at risk for HCC. "The benefits of ultrasound are that it is inexpensive, widely available, and there is no radiation. When we apply this tool in a center that does a lot of screening, sensitivity is around 85%, which is pretty high, and the specificity is as high or higher." Exceptions to screening, according to Dr. Covey, would include patients not eligible for treatment, such as those with Child-Pugh C disease not on a transplant waiting list and those with comorbidities that preclude treatment.
According to the 2018 NCCN Guidelines, which are in line with those from LI-RADS (Liver this is an example of an US-1 or a negative screening study. (B) In another patient, a hyperechoic lesion measuring 7 mm is identified. Because the lesion is <10 mm, it is below the threshold for CT or MR. Thus, follow-up US in 3 to 6 months is recommended. (C) A hyperechoic liver mass >10 mm is suspicious for hepatocellular carcinoma and warrants further evaluation with multiphase CT or MR.
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Screening Intervals
"Six months seems to be the appropriate screening interval," Dr. Covey stated, because the "doubling time for most HCCs is in the 150-to 200-day range." Several studies have examined and compared less frequent 14 and more frequent 15 screening intervals. Although a randomized controlled trial of patients with alcoholic cirrhosis screened at 3 versus 6 months did not increase the detection of small lesions, it did lead to detection of more focal lesions, which proved to be nonmalignant on further workup. 14 In an Italian study that compared 6-and 12-month surveillance, 15 the researchers found that 6-month surveillance increased detection of HCC amenable to curative treatment and improved OS (45 vs 30 months, respectively).
Ability to Treat Once Detected
Dr. Covey emphasized that HCC is one of very few tumors that can be diagnosed by imaging alone.
The Barcelona Clinic Liver Cancer (BCLC) staging system is a useful tool that uses tumor characteristics and liver dysfunction to guide treatment decisions, Dr. Covey commented. When screening detects an early stage of disease in a patient with a good performance status, curative treatments yield a 5-year survival rate between 50% and 70%. "That is quite excellent for HCC," she admitted. If the disease is detected at a later stage in patients who have a compromised performance status, metastatic disease, or vascular involvement, "their outcomes are significantly worse," stated Dr. Covey, with 3-year survival rates between 10% and 40%.
Once a lesion is detected, the NCCN Guidelines indicate that abdominal multiphasic CT or MRI is the next step to confirm the diagnosis (Figure 2) . The "Principles of Imaging" criteria (available at NCCN. org) include that a multidetector scanner should be used for CT and MRI imaging and there should be multiple phases of imaging, including arterial, portal, and delayed. "Without arterial phase enhancement and a delayed washout, you cannot make a diagnosis of HCC based on imaging alone," added Dr. Covey.
